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(54) ELECTRONIC DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic device by an 
entirely novel solder connection, specifically, to realize a flip chip 
connection on a high temperature side in a temperature layering 
connection as an alternating method of a high Pb solder containing much 
Pb. 

SOLUTION: The arrangement is made by coupling a metal ball containing 
a unit metal, an alloy, a compound, or their mixture in either Sn or In. 
This arrangement Is used as an electrode between a chip and a 
substrate. « 
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-Ag-Cu5KW:A/y^. rn^bJCIn. Zn. BiOV^-m**— Ojgt 

^tf^JSJJ^— /W^. Sn-Cu^ttA/^. Sn-Ag^llA/^. Sn 

[fi^^Sl mfS.^m^—/^tKus Ag. Au. AU NI. Cu 
Cu-Snfb^i|6y. AfirSnft-a-ife. Au-Snib^a^i^S?, Al-Ag 
fk-a^^ Zn-AHk-a-'fe. t>U<Htmt><OS^«^Sr*t^ 

m^me} tWB^J14?— /WCAui?)o#. t>L<l*Ag* 
-a^^kibot. t>U<fi2Jlie>ot^UTT«&tCNi*o# 

UMlc:::<^*®JcAu8?)o#. t>U< ttT%JJ:Nii?)o# b 
jei::r(^^ffi{cAgdi)o#. ^^5'^v^i"i^*^^^feb^r i: 

l^x. -a-ifc. >ft:'a'ifeit>u<ti;i^xe><ois-a^i^ 

^-g-tf^JSaJ?— /v^:, Sn. t>L<«:InC0^*,f>d^— **' 
^^tf^JS>J<— /l-^. Sn-Cu;^JiA/^\ Sn-Ag^«:A/^. 
Sn-Ag-Cu5^f:iA/^. r.tt€>JJ:in. Zn. BiCDV^-f H*^— o 



tii^^9l gfrl24fcS2J^— /V'JdJCu. Ag. Au. AU Ni. Cu 
Cu-Sn^b'a'i^> Ag-SnfL-a*^. Au-Sn^fb-a-^. Al-Ag 
it^t^. Zn-AHb-a-^. >t>U<JimbO«B'a'ifeSr'&tf 

m^m^x^^x. ftiis^jiJ}?-/McAujibo#, t>L< 

fiAgi?)o#. >bL<fiSn<^*«c^Ma6o#. t>U<l±Sn 
^-&tf^^«>o#, t>U<J*2SJi)o#i:brTife«CNi 
A?>o#LJElc:r(0^®lCAui^ot. t>L<{iT%lCNife 
ot UJIlc;ieo^ffitciAgJi)o^. <D9t>V>-ftL:6^*lfeL 

[ftjft^ 1 1 1 mmmf^ncDjf^^tm^m^. Rtsf^t^. 

[ft*^ 1 2 ] tfjft^ 1 1 1 cDV>-f tL;6^ 1 3l{CfE« 

[it^^i 3] it^3®i;e)>^i 2(^v^■rtb^^l^^-l^« 

[000 1] 
10 0 0 2] 

I«fe3i5<^ft^f?i sn-pb^«:A/^^c*3v^rl*. m^mm<o 

»3ttCJtt < ^t>nXV ^ 6 St^;55l83t:063mass%Sn-37iiias 
s%PbO*^«:A^fc (JiJilT^ Sn-37Pb<^i: ptC, 7C^<^iiJ 
-a-^iiiass%SrlSS^V^T^U. m^]t(0^j^(0fj:\f^7zmtM 

Pb-lOSn : 275—302*0 ^dS53I^ttTV^-5o w-h/ 

r^o^i^^^:#^tg|SS^^;&^$/^v^-c. ^K;feo^Bv^Sn-3 
7Pb-c«jK«i-6iaftP&JigEJK*spltg-cfcofco 

(Ball Grid Array) . CS P (Chip Scale Package) 

^xmm^tix\^^^o ^yy'^yVyy'^y:^^ 

Jj^-r-Sli^lCli, —^ICC 4 (Controlled Collapse Chi 
p Connection) Stf^tWi:>tl^. lit/ul^yO'Zf^rWL^U 

^u(Dfmtm^(DmMm\cm\f^i>:^^{cxoxn^x\i^ 

[0 0 0 3] *yhi«»WtA/:ft:li. iSfc;^<?DM^**bSn-37P 
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[0 0 0 4] 

[0 0 0 5] Sn-Z7?b\X/xjtz,^^m't^tLih<0^y)} — 
\thim'¥tt\^Xyt. Sn-Ag?S, Sn-Ag-Cu^. Sn-Cu^. 
Sn-Zn^. &t5. rttblCBi-^. In^^ LT^Sgt/^fb 

^m^1t}^/^^fmmm'm^i^^x^i^^, -i^^ mtm(K> 

t-CfiSn-5Sb (Sfe;^ : 232~240nC) d^^j^d^ 
L;&^o^p m^\t. Au-20Sn (ib^ : 280*0 jd5^e>nT 

<o^x\t. \x/uittm<. ^S;^e3ftIo■5r^^s^B:v^fc 

V^;^CV^o ^wt?. ilTja. ^RfM^I 1-172352 ICIB 
5fi$lxri/>5<t Zn-A15^ttA/]^t?. Ge. Mg^365-^ 

^ti^ifimm^-^f\.x^ti. ::.(r>mm<r>m^\t2m'X:, 
[0 0 0 6] «^or. ^^m<outh\t. m^»art-em 

[0 0 0 7] 

[0 0 0 8] *-r. ^^^^J^. >fk'^i^t>L<tir 
ne5<^JiS^#l^^tf^M>K-/^Sr. Sn. t>L<J^In£0^ 

[0 0 0 9] ^fc. -^^^ ^b^i^t>u<Ji;r: 

nf>coiS^Sr^tf^J||#— /v^, Sn-Cu;^«A/:^. Sn- 
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[0010] &.r<Dm\^'t^. 
[0 0 1 1 ] m^^^a<ommtm^(Dm.mm\^. 

[0 0 12] ^fz. m^9>^(omMtm^<ommmic. 

^m^—/^t. Sn^u^IlA/^. Sn-Agm\±A^tz:. Sn-Ag- 
Cu^liA/fCx CixbtCIn. Zn. Bi<^V^i*tb;6*— o^^±>|r 

[0 0 13] r ::-c. tfi^^m^—M^. Cu. Ag. Au. 

AU Ni. Cu-g-^. Cu-SnYb^^fe. Ag-Sn^b-g^, Au-Sn^fc; 

fi. AuJ?)o^. t>U<HAgie)ot, tb<W:Sn<D^*^ 

i^^^t UTTJfe{ilNi4e)o# UJElwr<^^®lCAui5)o 
# . t> U < «:Ti&(-Nii?>o t UJEtc: r o^ffi{CAg«i>o 

[0 0 14] ^yt. j2X±CD^tCf^^Ufcm^ttfe«^. Pb 

y V -fx/^rz:^m\^^xi^(omm^m^^^c 
[0 0 15] ^yt. u±(Dm^f\F^\^itm.'iF-mM\:Lmm 

[0 0 16] 

[5l9go||Jfe<?5J^lS] :^^m\c^^§^y})-u^. 

m^^-f. :z(Dmmmm^i9n. ^mw^-iyy^it^y 
mi 3\cmm^tix\^^^, m^mi^'f'iyyi t^mmm 
mms t^mmm2(Dmm4m(Dyv >yzf^yy^\zx^ 

mGitl^A^f^TRXJ^^tO^t-^i^SXmf^^tlXlf^^o * 

[0017] mm^<Dmm'tm 1 xn^ ^^mvtx^^ 
12 3 (b) ic^ufc<t 9Jc4'**5jfta<3fcofci>^;^ hj^ 
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5o ^§oT. :Z(Dm2<Dmi^t:m\f^tLhCA (Land 

Grid Array) mmn. y\-mit<Dy^fj: h-m 

— Vzf^^^^<—y^fi^^:y\f:2,--^^^ PDA (Pers 
onal Digital Assistant) ^(Dm^^n,^^^<omm^ 
mt^. 03 (b) {C^Lfc!>ic>^ bJ^l^-Ctt, 

ri:;d5oiti-ea>5o tJ^oT. 03 (b) <0^:i:-::^Vm^ 

[0 0 181 ^2<Dmx\^^ ^MjK— /^6^:iCu^ffiV^T 

y :7 a -ioi^U g^JScSP 5 SrWSo m(;iB4 x^l::*3 
^ 2 (omm 1 3 1 4 Sr^j^ H 6 X 

10 0 19] ||3Xm-e<Z)^P^fa^ti:. HA/^:^^— /VI 
0 <DSn^^iK$-fr ^ ^^A>fd^'-'/u i o <0:k 
t$lc:t>J:^d^ Sn<?5St;S232^JeiJ:*>tLf^SV\ b** 

Sr^Tofco h<^7^s/^:5^^5>l if*. Sn;&5^iStt 

Cu^O&tt:dSffl|^-C#5r t355i£i.^-C^r>'9. RMA 
(Rosin mildly activated) > RA (Rosin activate 



T>'^-:7>f/i.t brfiJffi-Ct6:7 7y:^;^Sr^s^ffibT 

*R 2 r^^^ra 9 r ^ 7:imf^U(Dm^[^±\cm^ bv^ 

d*. 0 7<^^lCl. miS<Oj^a<o;^^;65«jfli2 OT?St:>ixT 

[0 0 2 01 :i<DXol>cM6{C7r^Vtzm^<Dh(D^mf^ 
-r^t. «:A/^23<— /H OcOSn^ftS^iKbT. i^JR^t?— /V 
6cDCu^cD|!it5-e^Mr^^t#ife^?!^^t£b. Cu(D^m^- 

J:6«.^te:^«r08lc^b. S^0S:0 9lc:^bfcd5. 
|^®(Cti. Cui:Sn0^l:^'^8 0^d5?i^^$ix-CV^So 
mSlbfcSnt^. ^#^^s/7^lcom«3. ■=1'^^ 

^— /V 6 1 mm s . 4 355 ^ ti^ttiiJ^ $ n^co 

rc><t5l-bT. ^*#:^5/:7^l«?:>m®3i:4'^S«2 

[0 0 2 11 scp^p, ^fep^icie^-rs^^j^i. cu 
Ms}?— /V 6 m(DmAumt^^^t br t>. b^ $ 

$f*bv\ 

[0022] ^e-oT. m2\z.7r^\^ftX^^mm^^^'t 
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Xm^. it^Sr%ltU-C. Sn-Cu^. Sn-Ag^. Sn-Ag-Cu 
31. Sn-Cu5^. Sn-Zn^. Rlf. Zitlh\^Bi'^, In^^t^ 

[0 0 2 3] [Si. rr-c. iai-ctii&JS3}?— /P6f;::ttCu 

«rfflV>fe;5^ Ctt{CRB^,-fx Ag. Au. AK Ni. Cu^^^ 
Cu-Snfb-^^. Ag-SnYb-a-i^. Au-Sn^b-^^. Al-Ag^b^ 
Zn-AHb-a^^. ^^V^rt.^V^ Aull^feLi^^±^5^^/^ 
ftMC^ mmU(D:^-^ Vj&mc^m-^^o Aug 

[0 0 2 4] R^JS^J?— /weeo^ffij;!. Auie>o 

T^<iINii6ot Ulster: <D^ffijCAui?)o#^ t> L.< 
ttT*tciNi«?)ot UMI^ro^ffiJcAgi^o^, <?5v>Tix 

# 6o Sn^;iBi^$:lmass%jeJt_b»g^-rar ^ 

{tU Bi3655inass%eJL±-efce irfife 
$ ^dS-CT < ^> (oxm.^ b < /i^ V \ 
[0 0 2 51 g^Jl^liP5^«cof^3iS:(£a-t-S^ie>lc: 

AIN. SiC^Sr^v\ Affile j;i/t/yi:$r«^b-rfc*e><Op« 
t5^7-fX, t>b<«:. Sn. In^(3Di?>o#, *W^«:fiA/>ir 

[0 0 2 6] ^SgSBt^::^^/^?^^^^!^^^-^!^^ 
[0 0 2 7] ^mjJ?— /i-6H:]^*t-e*>5iK«tt3fc<. ^ 



[0 0 2 8] m2<DmX}^^ liA/fc^— Otcri. Sn 
S^ffiV^:fc:6^ Sn-Cu^»i:/u/c\ Sn-Ag5^tt 

A/^. Sn-AgH:u^tiA/^c^}^*^Tt>fi:V\ Snff>l;iCud5A 

"kit. Agi,mij^<DmT\c^Mt^h^. rttb{;iin. Zn. 
[00 2 91 m^^—:^ h 9 tf>o^7j?— /i^ 6 f:iA.fc* 

[0 0 3 01 y :7ci— «:^i^ta^*5280*t:-C^To/c;i^ 

't^tii'^mx^^a /.cis. Mt^x^mm^-i^>^\. 

^CuaSnfb-a^^^^iSCuiBfltCJ^^^i-So Cu3SnC0««W 

So 

[0 0 3 11 v^-ri^^cux'{>. ^mmm\zx^mm^^ 
t?tt. ^5i5(^iti«&wtA/fc* J: "J ^mm^^i&mtx^ hit 

X. GaAslcJ;;5^:y:/Ote. CSP. BGA«?-Ct>av\ ^ 

mmm 2 ) ^ism 1 -c^, es-a^^^-^ h 9 r 
xmrn^-x. ^mm^2 ±\zimmv. y :7n— t-^- <!:ic 

[0 0 3 21 — /i^iCW L - C S P (Wafer Level Chip 
Size Package) t\^^i:>m> X 0 ^ zi^y^4 0'^Wi(D^ 
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MlC#t*&b. m4Xm-C. Cr/Cu/Ni. ^VMiC 
r/Cu/Au^;d-e>/i:5^JII#®lK4 S^^KU ^ 

m^tiitmm^<y k4 ? sr#^o r oms^^^jy k4 ? 

v\ r<D®^yN-5/ K4 7±lcil-^-<-;^ h S^Sr^JSOJ-J: 
48tC#:5o wO^. |g7Xa"C#^5':7"4 lC0i^>f X 

10 0 3 31 JilHI|jte^J(^)^l;i7 7 ^Atifc^m 

^"T^ p^^>'i—xmi^'r^:^^i>'^mx^^o 100 urn 
0<D3|amfi> mM^(Di/iomm(D5 umm^t^^^ 
CMnWMUif)-?^^xi,x^i^^^x^7cX^ ^ 

[0 0 3 4] wttb<oiS^^— ;^ h 9^fce>*^C 

bxti^v^ ::60xm^sii 2{c^uybo ®ixm"Cti 
A/:/^JCJ(Wx^v>S|f5 0Jc. -r;^^ 5 l trffiv^T. ^g^^ 
^ h 9^^J8r|. «2XSTv!ra^.b. ^g-a--^— :^ 

^'g^f^c<;?]^5 2^#-5 (m3xm) o :ittsrffi4xm-e^ 

««:^5^:?^l<?:)m«3±{c|g*)5i;^f&:lr5 3^$^ffil^X 

ttS:»6Xm^^>':7' 5 4 dSggj^ «rtfe3&^®to3l 5 6 . -CT 
^7Xig-CjDfSiU ^exm-Ci^JJi^ihS 7i- 
[0 0 3 51 Cu^tCli6^M<^jtei^<D^®tC. Sn 

JSsff— /i^ 6 . fiA/^sK— >ru 1 0 (O^io 0 UT"^— >^ h 



[00 3 61 S«<om»C«:. }M\m,^^k.^^^it.^ 

[0 0 3 7] %fL^ ^y)ifiht-<-^^fzi!b. mm\^mm 
•To tr— X6 oji(cNiie>o#, Hi--<??±t-Au 

«>o^(Ol^ffi«tMe6 iSrifebr. SnttAytiXmmtX^lt 

^^^$^J^^bTv^5o Au^i^t^fc4^^ci£mb 

XAn-Sn(Dit^mtm^^tl. jEiClSnf^Ni t t>S^t> LTN 

m^^ivxi^^^o 

[0 0 3 8J CSP, :7 y s/X^^y^^<D^$lJi^ 

i5--40xio-^A:co«ffl^cW»), M*b<H^^:^XJc:5fi 

ffi2 2 i:>r v^— tK— tF— i:V^JD^^5^^>raStR2 3C0® 

^J^«3^{*:2 6^#fet><^-C*>Sc ^(OSMfflFig 
«c2 6Sr. i»^dS220*CmS<^Sn-Ag-Cu^r*A/fc*2 7 
(«?y;^t^Sn-3Ag-0.5Cu(ja;^ : 221-'217'C)) $:^V>r:3Jf 
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[0 0 3 91 :i(Dt^. :^^m\^X^^mU2 5t>Si^ 
[0 0 4 01 ^fc, Si^2/:7'2 icof&lc, m^mm^2 

[0 0 4 11 mi 5{z^mm^RF^i^=^—Mcmmv 
±'7^t^^\^^^wmmui 02icmmi^^-y^ mo 

3. y^'tJK^'r'^r ^^i^^l 0 4tJ:J:oT^jgE$tL. ^^.^ 

So w<^^v?aL— yH 0 6 f^5':^n'2il 0 7, =i>f 
/wgPp^p 1 0 8^$:. ;<f^xinjK:^i/^jc:j;^,itJ^S:Kl 

l^^tc:^f*::s&^<— 1 1 1 t>4'^^^l 0 9\cmm^ 

Tf^^3S!^;&5-fr-5«l3ttcU;fc«?9-CfcSo El 1 6 (1) fiS 
i f^j/r 3 1 <?5mJi;6>6®«i<oiBe^^feEI'T?*>5;6^ 
ro^JTfi. m^F^(omm3 21^3 i^5/::/3 ico^j^ 

o3^J^cifig$i^Tv^T. ^n(omm\:x^.^j3^t^'ttLi!b 

1 3 4 --iD^JgE^tCOV^T> SI 1 6 ( 1 ) (Oa-a 

wtm^mie (2) iRiiti^fflm^s 3<7)S 

m3 4m(omm3 s^cgiu-ci^— -^y^fr 3 e^d^ji^^^ 
nrv^^o ^/ufcrr 3 6«:. m^3 4(D^m(o 

^i$'/v='r^3 7{c:o/j:;65oTl>-5o ft-^ffi®^3 2. 
fglife1R^€ffi3 art. *^^:;^fs:|B|gSrffiv^Tf^^i^TV^ 

w^LT. ^^Aytd(OmBm^\^. Sn-37Pb. Pb-5SnJ:i 

»e»;55^v\ »m<D&:\^^&^mM3S(ommt^ 
T/urr 3 e^risuT. >i5^/w=2r^3 7icf^ 



[0 0 4 21 ^--e. {f^^miS3 209^. i/^>K 

^^3 9^:, S*5 3 4CO;< ^/U=ir^3 7iCf^«(r 
1 0 0 $:?^^UTo/j!V^"etav\ fip*?. ;^^>'^3rS 
3 7iSrS«(Oir^:^K^«ia5w^t>'5IIB-C*>^)o * 
fc> 1^—^/1- 1^X3 6. p'^/^='r®3 7. trri 0 0 

V\ -^ySl. m\C^ Si^2/:7^3 1 (LSI) co-f^/^14tg 
^i?/v=ir®3 7<o*t®>Sr^^i--5ri: t>^tgt?fc6o 

[0 0 4 31 ^±<DXo\^. ^m^-—/^e<D 

miy^iy^a^LSlhKDmm^a'i. Si^^y^ (LSI) <Ot4 

^ V ^ S Oifc^m^OS So 

[0 0 4 4] 

fc<^f^#it3|sf^#ti^-c#So wO$^3isF-ctt. mmuetn 

\zn i.XtiSthft:^^Xh^. 

mi] ^^mmcommmi^i^^^'rmxh^o 

So 

[IS 3] ®^l^lFBO?^:l^d5a:^<2(:. Fliar«> *)SV^tt!j^a: 
:^ h?i^4^-CfeS«?y«r^-t-|S-C^So 
[0 41 mi (c^Ufcm^«ll*<^«!56xm«r?5^-t-iaT?fe 

So 

So 

[lael igi4{C7FLytia3txmo^2xm-eo. ;!inf^i- 

SS503m-a--<-:^ h#tj^&B^<0«^^^Ufel2|-CfcSo 
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in 111 ^mm^m}^^tL^m^^y:f±<omm(om^ 

imi 2] :*:^^OSiJ(^Ka^xa^Sr^i-|glt?fc5o 
lEIl 3] :^V^-^-:<^m\^'^fcmmUt:^'tmx-h 

So 

101 61 ^^m(omm\co\,^x. 
l^-^olft^l 

1 ..^^flc^^/^x 2 -(fip^stR. 3 •m=is. 4- -m 

^i^. 9"'m'^^—:^V. 1 0-fiAyfc3}?— /'K 11- 
:7 7yi5^;^fife4J^. 1 2-MJh«tJ3g. 13-m«i. 14- 

mil 
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^'K. 1 7 -jgijtJiA/fc. 18-Sj^$P. 19-|l$i« 
at^fc, 2 0 -<»J!i. Zl Si^yZf. 2 2" 2 3 

2 4-m^> 2 5-":^mm\c^^mm^. 

2 6-mmm7^P^. 2 y -Sn-Ag-Cu^tt/u^f. 2 8-;^ 

^;^j:7K:¥->stg. 29-'mm. so-mm. 31-si 
^5/::^. 3 2--ft-^ffl(Dmis. 3 3-m^nmm,m. s 

4-StR. 3 5-S«<H!J(^m^> 3 6•-1^— ^/i^tfT. 

3 7 •;^^yU3r». 3 8-gEj^95. 3 9"':^^7VKII 

4 0 4 1- -^:y>^. 4 2 -ll^^^^y h\ 

4 3-^ffi^ail^. 4 4-:7;i- hW-^;^ 4 5-1&JII 

^mm. 4 6'-mm^mms 4 7-m^/'?y k. 4 8- 

.'^v:/. 4 9-y<i^:fi^^Si^y^. SO-mU. 5 1 

5 2 "ii»-&-<-^ hCOft^frtO]*. 5 3 -^ 

-f^ 5 6-^ffi*aS. 5 7--<»^ltJh. 5 8-|li^«3^ 
6 0 "Tj^y-^— tf-X. 6 1"-^®«l3BM. 100 

"•er. 1 0 1 i o 2"Wm3m. i 

0 3 -^m^-<— 1 0 4 ••r7>fi-2}^>'7^>r Vi/. 
105 1 0 6' -^i^^— 10 7 -^3/:/ 

IfBS. 1 0 8-3-</V«ia. lOQ-'t'WS^. 110 
-Giselle: J: SSEJ^^fP. i i \ i l 2- 
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